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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor device 
that can prevent generation of surface roughness on the surface of an insulation film, at the 
same time nearly completely eliminate an adhesion layer on the interface with the insulation film, 
and at the same time can form a plug with an improved shape with fewer recesses and 
trenches.SOLUTION: In the method for manufacturing a semiconductor device, where an 
interlayer film 2 that is made of Si02 is formed on an Si substrate, a contact hole 3 is formed on 
the interlayer insulation film 2, the contact hole 3 is formed on the interlayer insulating film 2, an 
adhesion layer 4 and a W film 5 that are made of a TiN/Ti film are successively formed over the 
entire surface on the interlayer insulation film 2 for burying the contact hole 3, then the W film 5 
and the adhesion layer 4 are successively etched back until the interlayer insulation film 2 is 
exposed by the RIE method, thus forming a W plug 6 in the contact hole 3. In the method, the 
etchback of the adhesion layer 4 is made with the RIE method using CI2 gas and BCI3 gas as 
reaction gas, by setting the etching selection ratio of the adhesive layer 4 to the interlayer 
insulating film 2 to 5 or smaller. 
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9ix.a&U8tfztlZC 1 2 tfx&XVBC 1 3 iix* 
fflv^RiE£(cJ:0. 3HRil«*-3 0iC — 1 0°C 

SffiWffiiatiftSg LT . £#«4 * S i WR 1 OUffifc 

#14 <7>x -virv7mmft 5 vxr. *bs(cu 3 . 5 ia 

T. i 0M3{i3iaTt=5rl»^frT'x-y^yy^firi) 
t&fc*>, »6^+t, BC l 3 

fc , C 1 2 #*CD}fci£ 5 0 s c c nu BCl 3 
S1^50sccm, JEfrSrO. 5 Pa, 
1 OOW. ?Qjft/<7-*l OOOW. KfflHeE 
}j£l OOOPa. StefflJg£-2 0«Cfctl>« .TOfc 
* (Oiraie^M 2 (C*tt-* W»l 4 tfHHRJfcli 3 

[005 1 ] ±j&<&M'tfffbiilWtM4<nx.yi'j'< 

•y ?IgfcfelvC(i, EISi^jK2<0flffi#$a}L£B$ 

£T\ llBB6B«2t|a|i$ft:xyf-v^Sfi4. 

4 cnm&mzmmzmtz t c 1 or JHra««iiS2 1 

&*l4fc^#H£^)££ft.£Ti SiO, cOip^-R 

je^« ( asfrf ) t % m^m&th z b mm? 

.IfcfciiD. «3H8IM2»SHfc3y*?h#-./l'3 
f-y/l/-h*«««WfcfiTt4ii:tJ:0. IRKS 

R 2 **«u Ufeftwa y* ? f 3 giiag hr-goa? 

t> WT57'6^ i ;-bXgfcJ;{/'g : *l4^hPy^-l: 
COV^Tfffliiffofcki*. y-fe**tt2 5nmJ0l 
T. N \y y r*i 4 0 n m JJITT* o tz . *fz. Mffltb 

W&2±jz\txv*>yms#lLbtvf. *<r>mui 

b ^ b'Wfflx<m \ ^*PSr«!B-Cft -> tz . 3 <b fc: , *H 
ttttK 2 ^x .y f-y^jl t ffifl •ctm^-'Cft o . 
[00 5 2] W7-7^6±tC$ii> (Ci9l(»At&«d' 

(i. flUtf, X't-y^y y^JfetJ: OEHWfc LT«D 

a i izitm-mtmuzm. c\<va i ^K±^m 

fc:, ^OU-^hA^-y^v^^hLT, W^tfRI 

Eat j: oa i %&m:mL<mmm l zw--vy 
ti. ztitzx*). nsfc^-r j^k. 



1 0 0 5 3 ] iHISr^lftt&iB^i, ±afc Haunt, 

[0054] ±m<» x o tcMjKSixfcviwss i <nmmm 

0m\ ^^H, llBBftlMI2t:*tt I.^l4^x.y 

■f- >rmRit i 5 t u wattttR 2 $■ h«cx -y 
<om.£W}±iiL Mfflimi&2 bcoftrntzMii® 

£ ftfc j: 0 » mmtmm 2 ±cox 7 f - y /aa^ira^ 

•KM 2 Offll^t J; 1 X m 7 ^HSMCbfiiW^MiS J: 
3^£fc*<. t^t. 3y^^h*-/l^P(cj3ttl)iB 

[ 0 0 5 5 ] mz. zcD%w<vwi2omm&mi l z^x 
ry^mm-hz<7)%m<om2^mmmmizi 

1 0 0 5 6 ] ;<o» 2 oggfl^K J: *¥3ltt£jlaK 

^l<7)Mjt*Sfc IpJfi^ffiCJ: 0 , S i S« 1 ±^<o 
VIRNeHyR20AK, ny^^h*-;U3<7)^. 
JB4<0)tlifcJ:y^l5c7)^l&flI^ffd 1 <*:t, WJiS 
5^. (fiitrRiEifetJ:«), ^^yx-y^y/fcJ:t/ 
^--A*-x.y^y^2apg^ftT, S iS^lco^ 
ffi fc SEJr |6j 4 cO^ffl^ig tiit 1 1 X' x. «y < 

*>9th. £^fc#<7)W^5C7)X-yf-A - .y^(i, Ml 

(±\ ^ 1 nmmmz x h ^wm<r>m.-jmzm 

h x ••, f-y \* -y ^ isg^H l«xf7 r« J: 2 O AT 
[00 57]^. H8C*tJ:3fc. «3iJB4*iJ:lf 

0 . Ett&flfc lt^a 1 £&mzmtz>. 

[0058] mz. ZCOA 1 ££R8±teJJr£fMfcOU 

vxh^-y <*:tc. £^u- 

^hA-^-yS-v^^fc LT. WitfRiE^fc Lt 
C 1 2 ^'Xfei^BC 1 3 #X£fflU!tR I Ettti 
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&. ZZX\ a«l4*x.yf-y/-r-5|Rfc(i» snug 

mm 2 tzmimam 4 «x * * v*w&&# 5 &t . 

8X13*3. J9*Wtett3JaTi:fc4*fr"e 

4 £ Eftiftftc - - -5 k #<OXyf-y^ftft 
*>-W* W* t> Al ££H8 £x 7 f-y^-TS fc # 
(Ctt. C 1 2 #*<7)8Sft£ lOOsccm. BC1 3 # 
XOS£4Sr5 0s ccm, E^SrlPa, RF/\"7-$r 
1 5 0W. ■?>f?o?&''C7-£9 0 0WkU ®tl4 
SrX-yf-y^StSJCtt, CI, #X?)8iEft£ 7 0 s 
c cm. BC 1 3 #*<7>g[ft£ 5 0 s c cm. EUli 1 
Pa. RF^N'V-Sr 1 SOW. %M?n?fcK<7-£9 0 

ovrbtb. ;<oh^i7f>/ii frUfcf^ 

MM£3 0°O-5 0 , 'Ck LTfro. x»fy 

[0059] ELhcOIStJ: 0 . 09 fc**J: o JC. 3 

SBft6JBtt<0liStt7jWgjjt$*i4. gen 7 

(i. «M^2±aW«4*rtl/CJBJftS*U. 

[00 6 0] E**£»fl:-r**£tt, ±^tRI«Ct 

1 0 0 6 1 3 _hJS£7) «fc a te«JS3*lfc i 2 cOHJgK 

#l4<7)X-y^->^>'. SI «0HS^®tti(t &«*JI 

4 «0X - y fA 7 ? Ig£3IJfl $ tifzx y*> k H 
t Z b%<mffifflm 2 1 tf>#iiifcfe»t 14 £JS 

«a^tH*t6 i k#?£ h t*^. MggyR2o 

£*9TOl£fi]W:-fl> £ k I) . ZO%2 

wgSM&mzti^xii. ^#!4c7)x-y^-y^W(c. a 

h*-/l/3rt^W7 , 5^6fei:^« : l4*iX7 

ffi*>t mtzmtm?? yez jmt hzt tfx° s 

[00623 l>J±Z<rM B fi<7)mttiBmz~0\ ^TE*WtC 

imju^. ;o^(*. ia^aeejBfciRss^ft 

[00633 mitt . ±aoH 1 J: tfS 2 coHJfiJg® 



&k'£fflvvci<k^. 

[00 64 3 ±»<0*lfcJ:tf»2<0iat«SBtC 

<±. t i mfSMUzm. t i>*<r>±jat:&tot 

&Zklz£mf£ZtitzhcDX'fo'>Xi>£^. ttz, Z 

<7)WgmA\i, TiN&. Ti*£fc{*Ti/TiN/ 
TimX'&^XtXW 4fc. «H*fcSHl2<7)«PtL 
T, Si0 2 CftiTMxtfSiON^fflV^TfciO. 
[ 0 0 6 5 3 ttz. ±.i&<?)W. 1 *J iIfJB20Hffc»»fc 
ftt^TJ*. B«7<0«St ITA 1 ^CfttT«6A 1 

»A ljRUffJstfHcfc, ffi (Cu ) . IB (Ag) . & 

(Au) 2£(i^ft^o£&&k'£ffloi>::fctf<^rt' 

[00663 

t . mmizm-hmmnx. v+vrmot* suit 

ffMtl. Z tifiX'% I . iiitc J: 0 . HPOlMNctsi,* 
t tfX't . -e^iB^^ftffitt ^ m± S -it 6 i k 5 

^Siofi^tt ^i^i±$-ti-i»^k* 5 i:'#-i.. 

[00673 <! ^^ H J l/ZX&Z.-yi-y iz X tili . 
JRIWKWX-yf-y^aHRJt* 5iaTk LTtf^ i^fc 

HlB&ktM&t l z k* ? T'# h<nx\ zco^vi-y 

yum*. mumm&m.comiX.mz}5VhTy ? 

za%m&<'ffozbtfX'Zz>, 

im 1 3 ^m^zcom^tnth^mb 

[023 i orninm i a h ^mwm. 

[033 C tmMte 1 OldBBfflft: «t 4 ^9*^1 

[043 c <rmm% i commmiz x & *mmffl 

[053 i <rmmi& i <mmmz i h *mmm. 
nmxmmm&izfrmmmx'bh . 

[063 i vtmtnfa l ^SdKBSUc i 4 ^«^S 
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[07] ; mwom 1 cvmmmz x 1 
[ 08 ] zwwm2to9&Mttz£&*mti&i 
[09] ; mmM 2 <nmmmz x h^mwwm. 
[010] mco^ikmnmmmmm &k 
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[023 [@3] 
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F?-jM##) 4K057 DAll DB08 DD05 DE01 DE04 

DN01 

4M104 AA01 BB14 CC01 DD08 DD16 
DD37 DD43 DD65 DD67 FP16 
FF22 HH14 

5F004 AA11 BA14 BB13 BB14 BB25 
BD03 CA01 CA04 CA06 DA04 
DAll DA18 DA30 DB09 DB10 
EA27 EA28 EA30 EB01 EB02 
EB03 



